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THERAPEUTIC COOLING DEVICES 

0001. This application is a divisional of U.S. patent appli 
cation Ser. No. 10/080,351, filed Feb. 21, 2002, now U.S. Pat. 
No. 7,785,359, issued Aug. 31, 2010, which is a continuation 
in-part of PCT Patent Application Serial No. PCT/US2000/ 
029509, filed Oct. 26, 2000, which is a continuation of U.S. 
patent application Ser. No. 09/215.988, filed Dec. 18, 1998, 
now U.S. Pat. No. 6,183,501 B1, issued Feb. 6, 2001, the 
entire contents of each are incorporated herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

0002 The present invention relates, in general, to the field 
of therapeutic cooling with Substantially rigid devices, and 
more particularly, to devices for cooling various parts of the 
anatomy to reduce trauma, pain or blood flow to those areas. 

BACKGROUND OF THE INVENTION 

0003. Without limiting the scope of the invention, its back 
ground is described in connection with brain and spinal cord 
treatment, as an example. 
0004. The brain and spinal cord form the central nervous 
system (CNS), the body's chief controlling and coordinating 
centers. The brain, which is housed in the skull, is the major 
organ of the body for control of all the body's voluntary and 
involuntary activities. The principal parts of the brain are the 
brain stem, the diencephalon, the cerebrum, and the cerebel 
lum. Cranial bones and the cranial meninges protect the brain 
and cerebrospinal fluid serves as a shock absorber for the 
brain and circulates nutritive substances from the blood to the 
brain. A large round hole called the foramen magnum is 
located at the bottom of the skull. It is through the foramen 
magnum that the spinal cord passes down from the brain into 
the spine. The spine is a bony column which serves as a 
protective Surrounding for the spinal cord. 
0005. When an area of the body collides with an external 
Source in its surroundings, severe trauma and Swelling of the 
tissue may occur in the injured area. To reduce Swelling, 
treatment often consists of lowering the temperature of the 
injured area. 
0006 Lowering temperature is often achieved by applying 
a cold element or Substance to the injured area. In some 
instances, the treatment has been as simple as applying ice to 
the location of the injury. More sophisticated methods have 
included applying cold packs to the injury. Heretofore, in this 
field, cold therapy has generally been limited to the limbs of 
the body including the leg (particularly the knee), the arm, 
and the shoulder. Treatment of this type has generally been 
applied most consistently in situations involving athletic inju 
ries. Cold therapy has also been used for aesthetic purposes 
Such as applying cold packs to the face to reduce bags under 
the eyes and for purposes of reducing the pain of headaches. 
Therapy has generally required refrigeration of the packs. 
0007 When the brain or spinal cord is traumatized due to 
injury, the extent of the trauma to the brain or spinal cord is not 
always readily apparent. The collision of an individual's head 
with external surroundings causes the brainto collide with the 
individual's skull, which may produce swelling of the brain. 
Swelling can restrict the flow of fluids that normally circulate 
around the brain and, potentially, cause the fluids to accumu 
late and therefore compress the brain down into the floor of 
the skull and cervical bone of the spine. The collision of the 
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individual's head or body with external Surroundings may 
cause injury to the spinal cord and result in Swelling. To 
reduce the effects of this secondary trauma, the present inven 
tion can be placed over the head, neck, and spinal regions to 
lower the temperature in those areas and help reduce swell 
ing. The reduced swelling of the brain reduces the potential 
for more serious injury to the individual. 
0008. Therefore, there is a need for a device that may be 
easily transported and applied in emergency situations but 
may also be used in rehabilitative environments. Also, there is 
a need for a device that requires no special storage conditions 
Such that implementation of Such a device requires extensive 
redesign of, or requires, additional space for storage facilities. 
Furthermore, there is a need for a device that may be flexibly 
and easily adapted to an individual at the scene of an accident 
while not adding additional stress or pressure on the indi 
vidual. 

SUMMARY OF THE INVENTION 

0009. In one embodiment, the present invention provides a 
cooling system that includes ahead device and a neckbrace or 
one in the same. The head and neck splint of the present 
invention may be combined to facilitate both cooling and 
splinting with Substantial rigid support in a unitary device. 
The head device has a top panel and a back panel; each panel 
capable of housing a cold element to facilitate cooling. The 
top panel may include one or more fastening devices to secure 
the head device to the head of the individual. The front panel 
may also include one or more orifices to facilitate access to 
the ears of the individual. The back panel of the head piece 
may include one or more fastening devices and a bottom 
appendage; the fastening device being positioned to come 
into contact with the one or more fastening devices located on 
the front panel for complete coverage of the head and over the 
carotid arteries. The back panel may be elongated by attach 
ing a back panel strip that covers the back along the spinal 
cord for cooling. 
0010. The cooling system may also include a neck brace 
having front and back brace members and achin Support. The 
neckbrace may further include one or more orifices that allow 
air to circulate to reduce heat buildup which may cause Sweat 
ing and discomfort of the individual. The neckbrace may also 
have a hole for, e.g., facilitating a tracheotomy to assist the 
individual in breathing, if necessary. The neckbrace may also 
include a fastening device to secure the neck brace to the 
individual and to support the head device. 
0011. In another embodiment, the cooling system of the 
present invention may be a one-piece head device. The head 
device includes an opening for facial exposure and is capable 
of housing a cooling element. The head device further 
includes a flexible material. 

0012. A further embodiment provides a cooling system 
having a top panel with one or more cooperating fasteners and 
a right side and a left side corresponding to the right side and 
the left side, respectively, of the individual. A first elongate 
neck member extends from the right side and a second elon 
gate neck member extends from the left side so the neck 
members are disposed substantially over the carotid arteries 
of the neck when worn by said individual. The system further 
provides activatable cooling medium housed in the top panel 
and the neck members so the cooling medium cools the head 
and cools blood flowing to the head from the carotid arteries 
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of the neck upon activation of the cooling medium. The 
system may be adapted for use with recreational, sports or 
occupational head protection. 
0013. A still further embodiment provides a system for 
cooling blood flowing to the brain of an individual from the 
neck by means of a flexible neck member housing activatable 
cooling medium. The flexible neck member includes a body 
and first and second members extending laterally from the 
body. The first and second members further have cooperating 
perimeter contours. A spine Support portion extends from the 
body between said first and second members. Fasteners are 
provided on the first and second members. The first and 
second members wrap around the neck of the individualso 
that the first and second members are fastenable together by 
the fasteners and so that the cooperating perimeter contours of 
the first and second members cooperate to forman orifice that 
allows access to the front of the neck of the individual. Acti 
vation of the coolant medium cools blood flowing to the brain 
from the neck. 
0014. In yet another embodiment, the cooling system of 
the present invention comprises a cooling device and a cool 
ing element system. The cooling element system includes a 
connecting mechanism whereby the cooling element may 
enter the cooling device, a storage device for housing said 
cooling element, and a release system. 
0015 The present invention allows Emergency Medical 
Services (EMS) personnel to monitor bleeding of the indi 
vidual, if any. The present invention also facilitates manage 
ment of the airway by allowing for tracheotomy treatment. 
Because of the facial opening of the present invention, the 
eyes, nose and mouth of the individual may be monitored. 
0016 A form-to-fit compression cooling wrist splint is 
provided that simultaneously stabilizes the wrist and gently 
compresses Swelling tissue. Coolant-filled panels or chemical 
cold packs that may be located on the interior or exterior of the 
splint enable cooling. Alternatively, a Substantially rigid 
splint Support may be incorporated on the exterior of a cool 
ing panel or in the interior of the cooling panel. The splint 
immobilizes the joint while the cooling element reduces 
edema. The splint may be attached to or otherwise coupled 
with either a passive or an active cooling system. 
0.017. An example of a passive cooling system is a coolant 
gel that may be stored in a refrigerator or freezer and which 
tolerates repeated cooling and warming. Another passive 
cooling system may be a contained chemical system in which 
mixing chemicals initiates an endothermic reaction. A pas 
sive cooling system may be adapted for single use, disposable 
packs or for multiple use regenerating packs. An active cool 
ing system, for example, may include a circulating system of 
fluid, chemicals or cold air. While the present invention is 
described primarily in terms of cooling thermal regulation, it 
will be understood by those skilled in the art that the present 
invention may adapted to provide warmth with the selection 
of Suitable passive or active thermal regulatory media and 
equipment. 
0018 Controls to regulate skin temperature and monitors 

to measure skin temperature may be included with the ther 
mal regulatory splint embodiments of the present invention. 
Velcro, Snaps, ties, Zippers or other fasteners may be adapted 
to fasten the cooling splint to the wrist. The splint may be 
formed to fit many different sized wrists by manipulating 
deformable but substantially rigid support material of the 
splint. The cooling splint embodiment reduces Swelling tissue 
Such as occurs in carpel tunnel syndrome. The invention also 
contemplates a warming splint embodiment wherein coolant 
is replaced with a suitable heat transfer material. 
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0019. A form-to-fit cooling compression splint for the 
knee or elbow is provided by the present invention. A deform 
able yet Substantially rigid splint material stabilizes or immo 
bilizes and gently compresses a Swelling joint. To dissipate 
edema, cold panels or chemical cold packs may be fastened to 
the inside or outside of the splint with Velcro, snaps or other 
Suitable fastener, or coolant packs may be inserted in pocket 
partitions of the splint system. Alternatively, the rigid splint 
material may be incorporated on the exterior to form at least 
a partial shell or in the interior of the cooling panels. In one 
embodiment, the splint may have passive cold chemical acti 
Vation packs or refrigeration gel packs. In another embodi 
ment, the cooling splint system may be fluidly connected to 
an active coolant circulating system by which cold fluid or 
cold air may be circulated by conduits through the cooling 
panels and back through a refrigerator housing to regenerate 
the coolant. To fit different sized knees or upper or lower legs, 
the splint may be fabricated of flexible or deformable, yet 
Substantially rigid material. The device may be adapted to a 
smaller size for the elbow joint or lower extremity limbs such 
as the calf or shin. 

0020. A hand or finger splint embodiment may be worn 
like a glove or mitten by burn or trauma patients for control 
ling edema. Coolant may be supplied to the hand or finger 
splint embodiment as described herein for the other embodi 
ments. Some injuries to the hand or finger may make it diffi 
cult to slide a glove or mitten over the hand. The glove, 
therefore, may be adapted to provide selectively fastenable 
and unfastenable portions so that the glove may be wrapped 
around an injured hand rather than slid over the hand. The 
glove may provide sufficient freedom of movement so that the 
hand may be opened and closed for physical rehabilitation 
exercises during cooling treatment. 
0021. A finger splint embodiment may be fitted over the 
finger in a manner similar to the toy called Chinese handcuffs 
or finger trap. The sleeve of the splint may be adapted to fit 
several fingers and may slide on to or wrap around each 
individual finger painlessly. As with the other embodiments 
described herein, the finger splint may be adapted for active or 
passive cooling. The hand or finger splint may be useful for 
treating jammed, sprained, fractured or Swollen hand or fin 
gers and may provide a Substantially rigid structure for stiff 
splinting. The splint system may be adapted to provide warm 
ing heat to treat arthritic joints, poor circulation or certain 
disabilities arising from stroke. 
0022. The present invention also provides an ankle com 
pression cooling splint embodiment. Panels housing coolant 
packs or coolant conduits may be configured in a figure “8” 
form to stabilize and cool the ankle. Additionally, rigid splint 
or brace structures attached to the exterior of the panels by 
Velcro, straps, laces, Snaps or the like help immobilize the 
ankle. The splint may be cooled by passive gel, air, chemical 
or active circulation. Alternatively to the figure “8” form, the 
panel may be adapted to wrap around the ankle and equipped 
with a substantially rigid brace. Cooling may be provided by 
a tubular coolant panel that slides over or wraps around the 
ankle like a tube sock to provide cooling to the foot when 
worn inside a boot or shoe. 
0023. A cooling adaptable unitary piece cervical collar 
immobilizer with a Substantially rigid Support is another 
embodiment of the cooling system of the present invention. 
Any combination of splinting and cooling the neck and 
carotid arteries with separate cooling packs that are not 
attached to the rigid Support are applicable in this embodi 
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ment. A Substantially rigid Support may be adapted with holes 
or pouches in the front, back and sides of the brace to allow 
access to the patient's neck for external cooling packs or 
medical monitoring. A substantially rigid structure may be 
located inside the cooling pack and be formable to Snugly fit 
a patient's neck. 
0024. To stabilize the head, wedge-shaped coolant packs 
or cooling system may be provided with a backboard neck 
cooling embodiment of the present invention so that the cool 
ing wedges may be placed between the splint and the neck. 
The cooling system may be active or passive with cold gel. 
chemical, fluid or air. A self-contained cooling circulation 
system kit of the present invention may be installed in an 
ambulance on an interior side panel, for example, oran active 
cooling system of the invention may be connected to the air 
conditioning system of the ambulance. Additionally, the cir 
culation system may be permanently mounted on or in a wall 
of a hospital Such that active coolant may be plugged into the 
collar splint embodiment. The coolant may be air, water, gel. 
passive or active circulating fluid. 
0025. A wheel chair cooling or warming system embodi 
ment includes a passive panel or active circulation cooling 
system fitted into a wheel chair seat cushion and/or back 
cushion. The thermal regulation system may be attached to 
the chair to maintain free and independent roaming mobility 
for the user. The thermal regulation system may provide 
intermittent circulation modalites with temperature and pres 
Sure controls, including, for example, athermostat, to prevent 
pressure Sores. The cushion embodiment may find utility not 
only for wheelchairs but also for thermal regulation in 
extreme environmental conditions including sports arena 
benches. 

0026. A Thoracic, Lumbar, Sacral Orthopedic (TLSO) 
splint cooling system of the present invention is provided that 
may include a cooling system for a splint to stabilize the upper 
torso. The TLSO embodiment may include a substantially 
rigid support and flexible cooling system panels attached to 
the inside of the rigid splint or brace. The TLSO embodiment 
may be used for physical rehabilitation purposes. 
0027 Micro-fiber cooling matrix fabric has hollow fibers 

filled with coolant. The hollow fibers are typically no larger in 
internal diameter than a pin whole. The fabric may be useful 
in situations that require temperature regulation in an unregu 
lated environment. Typically, the fabric is durable and may be 
elastic or flexible yet remain dry for comfortable wear. When 
worn, body movement circulates cooling fluid stored inside 
the fabric fibers. The fabric fibers may be vinyl, plastic poly 
ester or other synthetic fabric, for example. The coolant fabric 
may be woven in a blend with natural fibers to provide com 
fort. The coolant may comprise passive fluid coolant com 
bined with air much like the radiator of a car. Ordinary fab 
rics, such as cotton, wool, silk, synthetics or blends, may be 
woven or sewn with the cooling fiber to add a designer look 
and quality. Agarment of the cooling fabric may be useful for 
warm environments to cool an individual or it may be com 
bined with splints and soft pads inside Substantially rigid 
splints. The fabric may be used in clothing, undergarments, 
shoes, hats, caps or protective gear. The fabric may also be 
used in air conditioning systems in a vehicle, computer or 
home. Air blown across or through the matrix provides an 
environmental cooling system. The fabric may be utilized as 
athermal filtration system to coolany type of fluid. Of course, 
the hollow-fiber fabric of the present invention may be 
adapted to provide warmth with the selection of suitable 
thermal regulatory medium and equipment. 
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0028. A cooling adhesive bandage embodiment of the 
invention is provided for Small cuts on the hand, finger or 
body. Similar to the common adhesive bandages, the present 
invention has the advantage of providing a small thingel pack 
on the interior or exterior of the adhesive strip to cool a 
superficial wound and reduce blood flow to the wound for 
accelerated healing. The cooling band-aid may be kept refrig 
erated or frozen until ready to use. The coolant typically lasts 
for 10 minutes or more before requiring re-cooling in a refrig 
erator or freezer. The bandage may be used to control pain and 
Swelling from a Superficial injury or for dental pain by appli 
cation to the cheek or inside the mouth in the form of a 
non-toxic cooling gel gauze. 
0029. A thermal regulating eye patch embodiment is pro 
vided for cooling or warming the eye or eye Socket after, for 
example, Surgery or injury to reduce Swelling of the eye or 
Surrounding tissue. Additionally, the patch may be used to 
treat Styes. The patch includes Soft thermal regulatory gel that 
may provide therapeutic cooling or warmth, depending on the 
selected thermal regulatory medium. For warming, the patch 
may be moistened and warmed with safe low voltage electric 
power or in a microwave oven. The patch may be battery 
powered to maintain thermal regulation with mobility. The 
eye patch may use adhesive to attach to the eye area or an 
elastic band or Velcro may used, as desired. 
0030 Generally, the present invention provides a thera 
peutic thermal regulation system for thermally regulating 
tissue and at least partially immobilizing a joint. The system 
includes one or more substantially flexible, at least partially 
thermally conductive housing, optionally activatable thermal 
regulatory medium in the housing, and one or more applicator 
adapted to apply the housing to the tissue. The applicator may 
be selected from the group consisting of (1) one or more 
splint, (2) one or more wrist splint, (3) one or more or elbow 
splint, (4) one or more knee or ankle splint (5) one or more 
cervical collar, (6) one or more TLSO apparatus, (7) one or 
more eye patch, (8) one or more adhesive bandage, (9) one or 
more cushion, (10) one more finger splint, (11) one or more 
glove or mitten, or (12) medium-filled hollow fiber fabric. 
The thermal regulatory medium may be selected from among 
the following media: activatable thermal chemicals, activat 
able thermal gels, activatable thermal microspheres, or circu 
lating fluids including air or other gases, thermal chemicals, 
water, or gels. 
0031 Methods of using an optionally activatable thermal 
regulatory medium to regulate tissue temperature are also 
provided. One method, for example, involves housing the 
medium in an at least partially thermally conductive housing, 
coupling the housing to an applicator adapted to apply the 
housing to tissue, and activating the medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032 For a more complete understanding of the features 
and advantages of the present invention, reference is now 
made to the detailed description of the invention along with 
the accompanying figures in which corresponding numerals 
in the different figures refer to corresponding parts and in 
which: 

0033 FIG. 1 is a cross sectional view of the brain with 
cerebrospinal fluid; 
0034 FIG. 1a is a cross sectional view of the brain with 
cerebrospinal fluid after a traumatic injury; 
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0035 FIG.2 is a schematic illustration of one embodiment 
of the present invention as placed on an accident individual 
portraying the left side view: 
0036 FIG.3 is a schematic illustration of the left side view 
of one embodiment of the present invention in application; 
0037 FIG. 4 is a schematic illustration of the top view of 
the top panel of the head device of one embodiment of the 
present invention; 
0038 FIG. 5 is a schematic illustration of the top view of 
the back panel of the head device of one embodiment of the 
present invention; 
0039 FIG. 5a is a frontal view of a back panel strip for 
cooling the spinal column of one embodiment of the present 
invention; 
0040 FIG. 6 is a schematic illustration of another embodi 
ment of the present invention as placed on a medical patient 
portraying the side view; and 
0041 FIG. 7 is a frontal view of yet another embodiment 
of the present invention having a cooling element system 
fluidly connected to the head device. 
0.042 FIG. 8a is a back view of an alternative embodiment 
of the present invention. 
0043 FIG. 8b is a side view of the embodiment of FIG. 8a 
shown being worn by an individual. 
0044 FIG. 9 is a cross sectional top view of a knee or 
elbow brace embodiment of the present invention. 
0045 FIG. 10A is a top view of a glove embodiment of the 
present invention. 
0046 FIG. 10B is a top view of a mitten embodiment of 
the present invention. 
0047 FIG. 10C is a cross sectional top view of a hand or 
wrist brace embodiment of the present invention. 
0.048 FIG.10D is a cross section side view of the embodi 
ment of FIG. 10C 
0049 FIG. 11 is a perspective view of a finger splint 
embodiment of the present invention. 
0050 FIG.12 is a cross section side view of an ankle brace 
embodiment of the present invention. 
0051 FIG. 13A is a cross section front view of a cervical 
collar brace embodiment of the present invention. 
0052 FIG. 13B is a top view of an alternate embodiment 
of FIG. 13A. 
0053 FIG. 13C is a cross section front view of another 
alternate embodiment of FIG. 13A. 

0054 FIG. 13D is a side view of another cervical collar 
embodiment of the present invention. 
0055 FIG. 13E is a top view of the embodiment of FIG. 
13C. 
0056 FIG. 14 is a perspective view of an eye patch 
embodiment of the present invention. 
0057 FIG. 15 is a cross section side view of a TLSO 
embodiment of the present invention. 
0058 FIG. 16A is a perspective view of an adhesive ban 
dage embodiment of the present invention. 
0059 FIG. 16B is a perspective view of an alternate 
embodiment of FIG. 16A. 

0060 FIG.16C is a top view of anotherembodiment of the 
adhesive bandage of the present invention. 
0061 FIG. 17A is a magnified perspective view of hollow 
fibers of the present invention. 
0062 FIG.17B is a cross section view of the fibers of FIG. 
17A. 
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0063 FIG. 17C is a magnified cross section view of an 
alternate embodiment of the hollow fibers of the present 
invention. 
0064 FIG. 17D is a magnified top view of another 
embodiment of the hollow fibers of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0065 While the making and using of various embodi 
ments of the present invention are discussed in detail below, it 
should be appreciated that the present invention provides 
many applicable inventive concepts that may be embodied in 
a wide variety of specific contexts. The specific embodiments 
discussed herein are merely illustrative of specific ways to 
make and use the invention and do not delimit the scope of the 
invention. 
0066. The present invention disclosed herein includes a 
head device and a cooling medium for cooling the head, neck 
and spine. Cooling of the head, neck and spine facilitates a 
reduction in Swelling of the brain and Surrounding tissue after 
injury, which helps to minimize long term damage to the 
brain. The present invention also encompasses a method for 
using the head device and for activating the cooling material 
to facilitate cooling of the brain after an injury. 
0067. It has been reported that approximately 20 percent 
of all head injuries are classified as severe and hence may 
potentially be life threatening. The overall effects of trau 
matic brain injuries are permanent and complex, thus, man 
agement of Central Nervous System (CNS) injury is of criti 
cal importance. Management of the effects of the injuries 
during the critical time period following severebrain injury or 
during what professionals in emergency medicine have 
termed the golden hour affects the survival and recovery of 
those individuals. This golden hour includes the time the 
patient is at the scene of the accident and the essential field 
stabilization and transport of the individual to a medical facil 
ity. The golden hour also includes a window of opportunity to 
determine how extensive the damage is to the brain. Neurolo 
gists may need to perform a CT scan to evaluate the extent of 
damage to the brain and to determine if there are bleeds, 
lesions contusions to the CNS, and/or fractures to the skull. 
On-scene intervention also includes procedures that are as 
unobtrusive as possible and limit damage to the brain. Current 
emergency protocols require checking airway, breathing, and 
circulation (ABC's) followed by neck and spinal stabilization 
when neck and back injury appears to be evident before 
transport. 
0068. The present invention is useful not only for emer 
gency response personnel, but also for individuals who 
engage in sports or recreation where head protection or head 
cooling may be desirable. The present invention may be 
incorporated into helmets for bicycle and motorcycle riding, 
car racing, boxing, baseball, skateboarding, football, hockey, 
climbing, skydiving and other sport and recreational helmets. 
Other uses may be found in occupational helmets such as 
construction helmets, miner helmets and other head protec 
tion for work or dangerous environments. The cooling func 
tion of the present invention may be self activated by the user 
to cool the head for comfort or in the case of injury before 
emergency response personnel arrive. 

Structure 

0069 FIG. 1 is a cross sectional view of the brain with 
cerebrospinal fluid. The brain 12, as well as the spinal cord 14, 
is generally protected against injury by cerebrospinal fluid 16. 
The cerebrospinal fluid 16 circulates through the subarach 
noid space 18 that is around the brain 12 and spinal cord 14. 
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The cerebrospinal fluid 16 also circulates through the brain 12 
via ventricles 20. Normally, cerebrospinal fluid 16 is 
absorbed as rapidly as it is formed. Cerebrospinal fluid gen 
erally leaves the body at the same rate it is produced, about 
0.47 milliliters per minute, through the arachnoid space 18 at 
the top of the skull 15. The cerebrospinal fluid 16 is a clear, 
colorless, fluid having a watery consistency and contains vital 
nutrients including proteins, glucose, salts, and white blood 
cells. The cerebrospinal fluid 16 also circulates nutrients 
delivered via the blood. 

0070 FIG. 1a is a cross sectional view of a brain having 
swelled against the skull 15. When a brain injury occurs there 
is primary physical damage that can kill or disable. But there 
are also secondary insults to the brain 12, which result from 
the swelling of the brain 12. When swelling occurs, the brain 
12 will swell against the skull 15, thus blocking the flow of the 
cerebrospinal fluid 16 around the brain 12 and blocking the 
flow of nutrients through the ventricles 20. The internal pres 
sure builds and squeezes blood vessels blocking the flow of 
blood which carries oxygen and nutrients to the brain. A 
reduction in the flow of nutrients to the brain 12 also causes 
secondary damage to the brain 12. 
0071. The build up of fluids 16 causes inter-cranial pres 
sure (ICP) to build and the brain swells against the skull and 
blocks the exit point of cerebrospinal fluid 16. Pressing 
against the wall of the skull also damages the brain. All of the 
above cause additional or secondary injury to the brain. The 
elevation of the heart rate increases more blood to the injured 
area of the brain, thereby causing more damage due to Swell 
ing and the presence of blood destroying brain cells. 
0072 The present inventor has recognized that application 
of a cold element to the head, neck, and/or spine reduces the 
Swelling of the brain and spinal cord after an injury and 
reduces the increased flow of blood by means of cooling the 
carotid artery. Reducing Swelling is particularly important in 
emergency situations such as vehicle accidents which involve 
head and/or spinal cord injuries as there is eminent potential 
for build up of blood and cerebrospinal fluid in the cranial 
cavity. Damage is further intensified because the heart rate is 
increased as a natural response to trauma, thereby increasing 
profusion pressure (more blood to the injured site). In the case 
of penetrating or openhead injuries, the problem of increased 
pressure due to blockage or exit capabilities is naturally 
reduced as the skull has been penetrated, but reducing the 
flow of blood to the area may help to reduce the amount of 
hemorrhaging. 
0.073 FIG.2 is a schematic illustration of one embodiment 
of the present invention as placed on an accident individual. 
The accident individual 10 is found immobile at the scene of 
the accident. Emergency Medical Services (EMS) has stan 
dard guidelines by which treatment is administered to brain 
and spinal cord injury individuals. EMS will perform the 
ABC's and make an assessment using the Glascow Coma 
Scale (GCS) which assesses the person's level of conscious 
ness by eye opening, visual tracking, response to pain, and 
environmental stimulation to determine if a brain injury is 
Suspected. If the person is unconscious, the stabilization of 
the head, neck, and back is completed. EMS personnel will be 
able to place the cooling system 24 on the head of the indi 
vidual 10 in order to reduce intercranial pressure conse 
quently reducing trauma to the brain and in turn, reducing or 
minimizing brain damage. The cooling system 24 is mounted 
on the head and neck of individual 10 through the use of head 
device 30 and neckbrace 32. The cooling system 24 stabilizes 
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and cools the head and neck of individual 10. The use of the 
cooling system 24 can be used in addition to current neuro 
logical protocols as an effort to reduce the need for a shunt, 
thereby reducing the need for invasive procedures to an 
already injured site. 
(0074) Referring to FIG. 3, the head device 30 includes a 
top panel 34, a back panel 36, and a back panel strip 37 all of 
which are made of flexible material 38. Flexible material 38 
may be, e.g., plastic, flexible foam, cloth, paper, or rubber. 
The flexible material 38 may have non-metallic properties 
that allow the head device 30 to be worn into a magnetic 
resonance imaging (“MRI) machine after individual 10 is 
brought to a medical facility. Head device 30 also includes a 
top layer 40 and bottom layer 42 that allow the cooling prop 
erties of cooling system 24 to be activated. 
0075. The neck brace 32 may include a front brace mem 
ber 44, a back brace member 46, and one or more orifices 48 
for air circulation. Neck brace 32 may also include a chin 
support 50 that permits the neck brace 32 to be more com 
fortably fitted to individual 10. The brace members 44 and 46 
may include one or more inside fastening devices 52 and one 
or more outside fastening devices 54, that permit the brace 
members 44 and 46 to be fastened and permit the head device 
30 to be interfaced to the neck brace 32 and provide a rigid 
support for the head of individual 10. 
0076 Referring to FIG. 4, the top panel 34 having a sub 
stantially rectangular shape has a first elongated member 56, 
a second elongated member 58, and a central portion 60. The 
elongated members 56 and 58 extend from the central portion 
60 of the top panel 34, which permit the central portion 60 to 
be positioned on top of the head of individual 10. The elon 
gated members 56 and 58 are generally flush with the sides of 
the face of individual 10. Elongated member 56 and 58 extend 
down to facilitate cooling of the carotid arteries. The first and 
second elongated members 56 and 58 include a first recess 62 
and a second recess 64, respectively, to provide openings for 
the ears of individual 10. 

(0077. Accessibility to the ears of individual 10 allows 
EMS to provide medical treatment, if necessary, as bleeding 
from the ears can result from traumatic brain injuries. Acces 
sibility to the ears of individual 10 also allows the patient to 
hear EMS personnel. The central portion 60 may include a 
third recess 71 for the hair of individual 10. The top panel 34 
may further include a fastening device 68 (located on central 
portion 60), a left panel fastening device 70 and right panel 
fastening device 72 (also located on central portion 60). Left 
panel fastening device 70 is generally located below and 
adjacent fastening device 68 and is generally parallel to right 
panel fastening device 72, which is located below and to the 
right of the fastening device 68. The fastening devices 68,70. 
and 72 are positioned to moveably connect to a fastening strap 
73 that Secures the head device 30 to individual 10. 

0078. The top panel 34 may also include a first and second 
reflective member 74 and 76, respectively, whereby the head 
of individual 10 is readily visible in dark and low visibility 
conditions. The top panel 34 may also include a bottom fas 
tening device 78 located on central portion 60 that permits the 
back panel 36 to be connected and provides full coverage of 
the head of individual 10. The top panel 34 may also include 
left and right end tabs 80 and 82, located at the ends of 
elongated members 56 and 58, respectively. Located adjacent 
of end tabs 80 and 82 are end fastening devices 84 and 86. 
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0079. Now referring to FIG. 5, the back panel 36 is 
depicted having an appendage 88, a first one or more fasten 
ing devices 90, a second one or more fastening devices 92. 
and a third one or more fastening devices 94. The one or more 
first fastening devices 90 are generally positioned in parallel 
on back panel 36 and used to connect the back panel 36 to the 
neck brace 32. The second one or more fastening devices 92 
are fixedly attached to the back panel 36 and connect the sides 
of back panel 36 to the elongated members 54 and 56 of the 
front panel 34. The appendage 88 has an appendage fastening 
device 96 fixedly attached to the appendage 88. The append 
age fastening device 96 of appendage 88 and the third one or 
more fastening devices 94 attach to the cooling strap 73 to 
secure the head device 30 to the head of individual 10. A back 
panel strip 37 (FIG. 5a) may be attached to the back panel 36 
to facilitate cooling of the spinal cord area. 
0080. The cooling medium 98 may be any substance that 
provides cooling properties to the head device. The cooling 
medium may include chemical packets that are activated by 
application of pressure to the packet resulting in an endother 
mic reaction. The cooling medium may also include ice or 
generic ice packs that are refrigerated. The cooling medium 
generally will lower the temperature of the head approxi 
mately one to approximately two degrees and may include a 
large number of packets or changing of packets at predeter 
mined intervals such that the head is cooled. 

0081 FIG. 6, depicts another embodiment of the present 
invention. The cooling system has a head piece 100 having an 
opening 102 and a cooling medium 98 which allows the face 
to be exposed for sight and breathing by the individual 10. 
The head piece 100 has a top layer 104 and bottom layer 106 
and the cooling medium 98. The head piece 100 is suitable for 
non-emergency situations athletic events, such as boxing, 
where repeated blows to the head occur. The head piece 100 
may also be worn when needed by traumatic brain injury 
patients that are in rehabilitation therapy when needed. 
Trauma to the brain requires extensive rehabilitation, which 
may lead to Swelling from time to time and which causes 
setbacks in recovery. Patients in rehabilitation will generally 
feel a heating sensation. Such Swelling and sensation may be 
reduced by application of the head piece 100. 
0082 FIG. 7 is cross-sectional view of yet another 
embodiment of the present invention. The neck brace 32 and 
cooling medium system 108 function as integral parts of the 
neck brace 32. Circulated through the front brace member 44 
and the back brace member 46 are a chemical or chemical 
mixtures that act as coolants. The chemical or chemical mix 
tures are contained in a tank 110, and valves 112 that are 
interconnected to the front brace member 44 and the back 
brace member 46 regulate their circulation. The flow of 
chemicals allows for immediate reduction of swelling of the 
brain and may be, e.g. constant, intermittent or under the 
control of a temperature gauge or feedback system. 
I0083 FIGS. 8a and 8b depict an alternative embodiment 
of the present invention. In the embodiment of FIGS. 8a and 
8b, wrap-around flexible neck member 132 accomplishes 
cooling of the neck, and in particular cooling of blood flowing 
to the head from the carotid arteries of the neck. In FIG. 8a, 
neck member 132 houses activatable coolant as already 
described herein and comprises flexible flaps 156 and 158 
extending from body 160 of neck member 132. Flaps 156 and 
158 comprise cooperating perimeter contours 162 and 164 
and cooperating fasteners 166. Additional fasteners 168 may 
be provided on body 160 of neck member 132 to provide 
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means for attaching neck member 132 to optional compo 
nents of the embodiment such as a back panel (previously 
described). Body 160 of neck member 132 further comprises 
spine support portion 170 extending from body 160. 
I0084 FIG.8b depicts the embodiment of FIG.8a in opera 
tion as worn by an individual. Neck member 132 is placed on 
the back of the neck of individual 10 so that the back face of 
neck member 132, depicted in FIG. 8a, is distal to the neck of 
individual 10 and so that spine support portion 170 extends 
between the shoulder blades of individual 10. Flaps 156 and 
158 are wrapped around the front of the neck of individual 10 
and fastened together with fasteners 166 so that cooperating 
contours 162, 164 meet to form orifice 172 to provide access 
to the front of the neck of individual 10 for tracheotomy or 
other emergency procedures requiring access to the neck 
without compromising blood cooling. Neck member 132 
houses coolant that may be optionally activated by individual 
10 or by someone else in the event individual 10 is incapaci 
tated. Optionally, neck member 10 may be provided with a 
port through which coolant may be circulated from an exte 
rior source or to provide motive force to circulate coolant 
already housed in neck member 132. Further optionally, neck 
member 10 may be provided with an optionally inflatable 
lining that may be inflated to provide a secure fit around the 
individual. 
I0085. The embodiment of FIGS. 8a and 8b provides a low 
cost, highly portable embodiment of the invention while pre 
serving the function of cooling blood flowing to the brain 
from the carotid arteries of the neck to diminish swelling of 
the brain in the event of head trauma. The present embodi 
ment further provides Support for the neck and spine to mini 
mize traumatic movement that might exacerbate the trauma. 

Operation 

I0086. In operation, if cooling medium 98 is resident in 
head device 30, Such as a single-use or replaceable package, 
then cooling medium 98 is simply activated and the device 30 
is placed on the patient. If the cooling medium 98 is stored 
outside the head device 30, the cooling medium 98 is acti 
vated and then placed within the head device 30. The cooling 
system 24 is then mounted on the head of individual 10. 
I0087. The cooling system 24 is mounted by first placing 
the back panel 36 flat into the inside of back brace member 46 
followed by aligning the first one or more fastening devices 
90 of back panel 36 with the inside fastening devices 52 of 
back brace member 46. Fastening devices 90 and 52 are then 
connected. The top layer 40 of back panel 36 should face the 
inside of back brace member 46 such that the third one or 
more fastening devices 94 of back panel 36 are unencum 
bered by the back brace member 46. The combined back 
panel 36 and back brace member 46 are then carefully and 
strategically positioned to the back of the head of individual 
10. 
I0088 Next, the top panel 34 of head device 30 is placed on 
the top portion of the head of individual 10 with the top 
fastening device 68 of front panel 34 facing the face of indi 
vidual 10. Once front panel 34 has been positioned so as to 
cover the top of individual's 10 head, elongated members 56 
and 58 are brought down and around the individual's 10 face 
to the right and left respectively. As the two elongated mem 
bers 56 and 58 are lowered, a first recess 62 and a second 
recess 64 are comfortably positioned around the ears of indi 
vidual 10 within the recesses 62 and 64. The fastening device 
68 of front panel 34 sits in close proximity to the eyes but 
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generally do not cover them. The fastening device 78 of top 
panel 34 is attached to the fastening device 96 of back panel 
36, providing full coverage of the head. The reflective mem 
bers 74 and 76 should generally be readily visible at each side 
of the elongated members 56 and 58. The two elongated 
members 56 and 58 will generally meet at the bottom of 
individual's 10 chin. The left-end fastening device 80 and the 
right-end fastening device 82 allow, e.g., EMS, to pull gently 
to snugly fit to head of individual 10. 
0089. The front brace member 44 is placed around the 
front of individual's 10 neck and the elongated members 56 
and 58 such that the chin of individual 10 sits comfortably in 
the chin support 50 of front brace member 44. The front and 
back brace members 44 and 46 will generally meet such that 
the one or more fastening devices are connected to secure the 
entire cooling system. The cooling strap 73 is then applied 
centeredly to the front fastening device 96 of top panel 34. 
Finally, the cooling strap is brought around to attach to the 
second one or more fastening devices 92 of top panel 34. 
0090. In addition to the foregoing embodiments, further 
embodiments of the invention are contemplated. One such 
embodiment provides top panel 34 with neck extensions 56, 
58 and optionally other elements of the invention described 
herein above so that cooling is provided to the neck and 
particularly to blood flowing to the brain from the neck with 
out requiring fitting a helmet over the user's head. 
0091 Neck cooling elements 56, 58 or 156, 158 and 
optionally other components of the invention may be incor 
porated into sports, recreational or occupational head protec 
tion whereby the cooling function may be optionally acti 
vated by the wearer for comfort, recovery from fatigue and/or 
heat, or in the case of emergency such as injury before emer 
gency response personnel arrive. The cooling function may 
further be activated by a bystander in the event the wearer is 
incapacitated. 
0092. The present invention may further comprise one or 
more monitors to monitor important biological parameters of 
the individual Such temperature, blood pressure, pulse rate 
and the like. Such a monitor may comprise one or more 
sensors in contact with the individual, or having remote sens 
ing capabilities, to detect the desired biological parameter, 
and one or more displays to display the sensor readings. The 
monitor may be integral with the various embodiments of the 
invention described herein, such as sewn into the flexible 
material of the panels, or the monitor may be permanently or 
detachably attached or fastened to a panel or other element of 
the invention. Such detachable fastening may be accom 
plished with VELCROR) fasteners, buckle and strap fasten 
ers, ties, Snaps or by any Suitable means. 
0093. A form-to-fit knee or elbow cooling compression 
splint or brace system 900 of the present invention is illus 
trated in FIG. 9. A deformable yet substantially rigid splint 
902 stabilizes or at least partially immobilizes a joint while 
gently compressing against Swelling. To dissipate edema, 
cold panels or chemical cold packs 904 may be fastened to the 
interior or exterior of the splint with Velcro, snaps or other 
suitable fastener 908. Alternatively, splint 902 may be incor 
porated on the exterior or in the interior of cooling panels 904. 
In one embodiment, system 900 may have passive cold 
chemical activation packs or refrigeration gel packs. In 
another embodiment, splint 902 may be fluidly connected to 
an active coolant circulating system 906 by which cold fluid 
or cold air may be circulated by conduits 910 through a 
refrigerator in housing 906 and back to cooling packs 904. To 
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fit different sized knees or upper or lower legs, splint 902 may 
be fabricated offlexible or deformable, yet substantially rigid 
material. System 900 may be adapted to a smaller size for the 
elbow joint or for lower extremity limbs such as the calf or 
shin. 

0094. A hand splint embodiment is shown in FIG. 10. 
Burn or trauma patients may wear glove 1001 or mitten 1002 
which include interior partitions for housing a selected ther 
mal regulatory medium such as coolant to reduce edema. 
FIGS. 10C and 10D depict hand/wrist splint or brace system 
1000. Coolant may be supplied to splint system 1000 as 
described herein for other embodiments. Substantially rigid 
support 1003 at least partially immobilizes an injured hand or 
wrist while coolant packs 1004 provide soothing cooling and 
reduce edema. Alternatively, active cooling system 1006 may 
provide refrigerated coolant to cooling packs 1003 through 
conduit 1007. Some injuries to the hand or finger may make 
it difficult to slide a glove or mitten over the hand. System 
1000, therefore, may be adapted to provide selectively fas 
tenable and unfastenable portions 105 so that the system may 
be wrapped around an injured hand rather than slid over the 
hand. Hand splint system 1000 may be adapted provide suf 
ficient freedom of movement so that the hand may be opened 
and closed for physical rehabilitation exercises during cool 
ing treatment. 
(0095. A finger splint embodiment is illustrated in FIG. 11. 
The finger embodiment includes Substantially rigid portions 
1101 and coolant reservoir partitions 1102, which cooperate 
to form a tubular sleeve 1103. Sleeve 1103 may be fitted over 
a finger in a manner similar to the toy called Chinese hand 
cuffs or finger trap. Sleeve 1103 may be adapted to fit several 
fingers and may slide on to or wrap around a finger or fingers 
painlessly. As with the other embodiments described herein, 
the finger splint may be adapted for active or passive cooling. 
Sleeve 1103 may be useful for treating jammed, sprained, 
fractured or Swollen hand or fingers and may require a Sub 
stantially rigid structure for stiff splinting. The cooling sys 
tem may be adapted to provide warming heat to treat arthritic 
joints, poor circulation or certain disabilities arising from 
stroke. 
0096. The present invention also provides an ankle com 
pression cooling splint embodiment, shown in FIG. 12. Sub 
stantially rigid splint braces 1202 attached to the outside of 
panels 1203 by Velcro, straps, laces or snaps and the like to 
help at least partially immobilize the ankle joint. Panels 1203 
may be cooled by passive gel, air, chemical coolant or active 
coolant circulation. 
0097. Coolant panels 1203 may be configured in a figure 
“8” form to stabilize and cool the ankle. Alternatively to the 
figure “8” form, coolant panel 1203 may be adapted to wrap 
around the ankle and equipped with a Substantially rigid 
brace. Also contemplated by the present invention is a tubular 
coolant sleeve that slides over or wraps around the ankle like 
a tube Sock to provide cooling compression to the foot when 
worn inside a boot or shoe. 

0098. A cooling cervical collar immobilizer with a sub 
stantially rigid Support is another embodiment of the cooling 
system of the present invention, as illustrated in FIG. 13. Any 
combination of splints 1301 in combination with cooling 
packs 1302 to substantially immobilize the neck and cool the 
carotid arteries are contemplated in the embodiment of FIG. 
13. A substantially rigid support may be adapted with holes 
1304 in the front, back and sides of the brace to allow access 
to the patient's neck for applying external cooling packs or for 
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medical monitoring. Rigid structure 1301 may be located 
inside cooling pack 1302 and beformable to fit snugly around 
a patient's neck. 
0099 Wedge-shaped coolant packs 1307 may be provided 
with a cooling cushion/cervical collar embodiment of the 
present invention as depicted in FIG. 13c. Cooling wedges 
1307 may be placed between cooling cushion 1306 and neck 
1309 to stabilize and at least partially immobilize head 1310. 
Cooling cushion 1306 includes a cooling system of the 
present invention such as fans 1308 powered by battery 1305. 
Cushion 1306 may include sponge or foam rubberina shell of 
soft or substantially rigid plastic. Cushion 1306 may also, or 
alternatively, be at least partially inflatable with air, fluid or 
coolant to provide optionally adjustable sizes for a Snug fit. 
0100. The cooling system of the present invention may be 
active or passive with cold gel, chemical, fluid or air. A self 
contained cooling system kit of the present invention may be 
installed in an ambulance on an interior side panel, for 
example, or an active cooling system of the invention may be 
connected to the air conditioning system of the ambulance. 
Additionally, the system may be a mounted on a wall of a 
hospital such that active coolant may be plugged into the 
collar splint embodiment. The coolant may be air, water, gel. 
passive or active circulating fluid. 
0101. In FIG. 14, a thermal regulating eye patch embodi 
ment is provided. Patch 1401 includes thin gel pack 1402 for 
optionally cooling or warming, depending on the selected gel 
medium, the eye or eye socket after Surgery or injury, for 
example, to reduce Swelling to the eye and Surrounding tissue. 
Additionally, patch 1401 may be used to treat styes. Gel pack 
1402 may be moistened and warmed with safe low voltage 
electric power or in a microwave oven to provide warmth in 
the alternative to cooling. Patch 1401 may use adhesive to 
attach to the eye area or an elastic band 1403 or Velcro may be 
used, as appropriate. Patch 1401 may be battery powered to 
cool or warm the gel pack 1402 for maintenance of thermal 
regulation with mobility. 
0102) A Thoracic, Lumbar, Sacral Orthopedic (TLSO) 
splint cooling system of the present invention is shown in 
FIG. 15. A cooling system for a splint to stabilize the upper 
torso is provided. The TLSO embodiment of FIG. 15 may 
include substantially rigid support 1501 and flexible cooling 
system panels 1502 attached to the interior or exterior of 
substantially rigid splint or brace 1501. Optionally attachable 
lower back support 1503 may also be included. Back moiety 
1505 and front moiety 1506 may be secured around a patient 
by fasteners 1504. The TLSO embodiment may find utility for 
physical rehabilitation purposes. 
0103) A cooling adhesive bandage embodiment of the 
invention, provided for Small cuts on the hand, finger or body, 
is illustrated in FIG. 16. While similar to common adhesive 
bandages, the present invention has the added advantage of 
providing a small thingel pack 1601 on the interior or exterior 
of the adhesive strip 1602. The cooling adhesive bandage may 
be kept refrigerated or frozen until ready to use. The bandages 
may be provided in a variety of different sizes and shapes, 
including square, rectangular, circular, hourglass and so forth. 
Thingel coolant slows and helps stop initial bleeding from a 
cut or sting. The coolant typically lasts for 10 minutes or more 
before requiring re-cooling in a refrigerator or freezer. The 
bandage may be used to control pain and Swelling from a 
Superficial injury or for dental pain by application to the cheek 
or inside the mouth in the form of a non-toxic gel gauze. 
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0104 Micro-fiber cooling matrix fabric is depicted in FIG. 
17. The fabric has hollow fibers 1801 Such that voids 1702 of 
fibers 1701 may be filled with coolant, for example. The 
hollow fibers are typically no larger in internal diameter than 
a pin whole. Channels 1703 may be provided between fibers 
1701 to facilitate coolant circulation. Alternatively, coolant 
may be provided in hollow cells 1704 that may be integrated 
into fabric or clothing. 
0105. The fabric may be useful in situations that require 
temperature regulation in an unregulated environment. Typi 
cally, the fabric is durable and may be elastic or flexible yet 
remain dry for comfortable wear. When worn, body move 
ment circulates cooling fluid stored inside the fabric fibers. 
The fabric fibers may be vinyl, plastic polyester or other 
synthetic fabric, for example. The coolant fabric may be 
woven in a blend with natural fibers to provide comfort. The 
coolant may comprise passive fluid coolant combined with air 
much like the radiator of a car. Ordinary fabrics, such as 
cotton, wool, silk, synthetics or blends, may be woven or 
sewn with the cooling fiberto add a designer look and quality. 
A garment of the cooling fabric may be useful for warm 
environments to cool an individual or it may be combined 
with soft pads inside substantially rigid splints. The fabric 
may be used in clothing, shoes, hats or caps. The fabric may 
also be used in air conditioning systems in a vehicle, com 
puter or home. Air blown across or through the matrix pro 
vides an environmental cooling system. The fabric may be 
utilized as a filtration system to cool any type of fluid. 
0106 The invention contemplates all modes of imple 
menting the cooling function, including water, ice water, air, 
chemical coolants or refrigerants, electrical or mechanical 
cooling and so forth. Cooling may be accomplished by cir 
culating coolant through the elements of the present cooling 
system, wherein the elements may comprise interconnectable 
channels for circulating the coolant medium through and 
among the elements of the system, or by activating stationary 
coolant housed in the elements of the present system. 
0107. A wheel chair cooling or warming cushion system 
embodiment is contemplated by the present invention. A pas 
sive or active circulation cooling system of the invention may 
be adapted into a wheelchair cushion, for example. A thermal 
regulation system may be attached to the chair to maintain 
free and independent roaming mobility for the user. The ther 
mal regulation system may provide intermittent circulation 
modalities with temperature and pressure controls, including, 
for example, a thermostat, to prevent pressure Sores. The 
cushion embodiment may find utility not only for wheelchairs 
but also for thermal regulation in extreme environmental con 
ditions such as, for example, a stadium cushion. 
0.108 Cooling may be activated by various means, includ 
ing initiating an endothermic chemical reaction by, for 
example, bringing together previously isolated chemical 
components of a chemical coolant medium, and/or by open 
ing a valve or port to introduce coolant into the system or to 
provide a motive force to circulate coolant already housed in 
the present cooling system. 
0109 The panels and braces of the invention may incor 
porate inflatable members that may be inflated to provide a 
Snug and secure fit of the various elements around the wearer. 
The inflatable members may be inflated with a suitable fluid 
including air, water or even the coolant medium itself. The 
inflatable members may be inflated automatically by, for 
instance, pulling a tab or pin to release pressurized fluid into 
the inflatable member. Additionally or alternatively, the 
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inflatable members may be inflated in a regulated manner by, 
for example, a fluid pressure regulator having a regulatable 
valve and optionally a pressure gauge, whereby the inflatable 
member may be regulatably inflated to a desired pressure. 
0110. Further embodiments include adapting the inven 
tion for use with animals, children and infants. 
0111. The foregoing description has been directed to par 

ticular embodiments of the invention in accordance with the 
Patent Statutes for the purposes of illustration and explana 
tion. It will be apparent that many alternatives, modifications, 
and variations will be apparent to those skilled in the art in 
light of the foregoing disclosure. In particular changes may be 
made to the shape and size of the head piece and neckbrace to 
accommodate all patients, including humans and animals. 
What is claimed is: 
1. A therapeutic thermal regulation system for thermally 

regulating tissue, the system comprising: 
one or more substantially flexible, at least partially ther 

mally conductive housing: 
optionally activatable thermal regulatory medium in the 

housing; and 
one or more applicator adapted to apply the housing to the 

tissue. 
2. The system of claim 1, wherein the applicator is selected 

from the group consisting of (1) one or more splint, (2) one or 
more wrist splint, (3) one or more or elbow splint, (4) one or 
more knee or ankle splint (5) one or more cervical collar, (6) 
one or more TLSO apparatus, (7) one or more eye patch, (8) 
one or more adhesive bandage, (9) one or more cushion, (10) 
one more finger roll splint, (11) one or more glove or mitten, 
(12) medium-filled hollow fiber fabric. 

3. The system of claim 1, wherein the thermal regulatory 
medium is regulated to provide therapeutic cooling. 

4. The system of claim 1, wherein the thermal regulatory 
medium is regulated to provide therapeutic warming. 

5. The system of claim 1, wherein the thermal regulatory 
medium is selected from the group consisting of activatable 
thermal chemical, activatable thermal gel, activatable thermal 
microspheres, or circulating thermal fluid. 

6. A thermal regulatory fiber, the fiber comprising one or 
more conduit containing thermal regulatory medium. 

7. A fabric comprising the fiber of claim 6. 
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8. The fabric of claim 7, further comprising natural fibers. 
9. The fabric of claim 7, further comprising synthetic 

fibers. 
10. The fabric of claim 7, further comprising a blend of one 

or natural fibers and one or more synthetic fibers. 
11. An article of clothing comprising the fiber of claim 6. 
12. The fiber of claim 11, wherein the thermal regulatory 

medium provides cooling thermal regulation. 
13. A therapeutic thermal regulation system for thermally 

regulating tissue, the system comprising: 
one or more substantially flexible, at least partially ther 

mally conductive housing, wherein the housing is 
Selected from the group consisting of (1) one or more 
wrist splint, (2) one or more knee splint, (3) one or more 
elbow splint, (4) one or more ankle splint (5) one or more 
cervical collar, (6) one or more TLSO apparatus, (7) one 
or more eyepatch, (8) one or more adhesive bandage, (9) 
one or more cushion, (10) one more finger roll splint, 
(11) one or more glove or mitten, or (12) medium-filled 
hollow fiber fabric; 

optionally activatable thermal regulatory medium in the 
housing; and 

one or more applicator adapted to apply the housing to the 
tissue. 

14. A method of therapeutically using an optionally acti 
Vatable thermal regulatory medium on tissue, the method 
comprising: 

housing the medium in an at least partially thermally con 
ductive housing, wherein the housing is selected from 
the group consisting of (1) one or more wrist splint, (2) 
one or more knee splint, (3) one or more elbow splint, (4) 
one or more ankle splint (5) one or more cervical collar, 
(6) one or more TLSO apparatus, (7) one or more eye 
patch, (8) one or more adhesive bandage, (9) one or more 
cushion, (10) one more finger roll splint, (11) one or 
more glove or mitten, or (12) medium-filled hollow fiber 
fabric; 

coupling the housing to an applicator adapted to apply the 
housing to tissue; and 

activating the medium. 
c c c c c 


